Elevated caspase-3 and Fas mRNA expression in jejunum of adult rats during subclinical zinc deficiency.
The programmed cell death-so-called apoptosis-is a physiological process occurring in all multicellular organisms to control cell-number homeostasis. Nevertheless, increase of apoptotic cell death in different organs can lead to pathological alterations. As zinc is a potent inhibitor of apoptosis, we investigated the influence of zinc deficiency on mRNA expression levels of caspase-3 and Fas in adult rats. For this purpose, 24 adult rats fed a Zn-deficient diet for up to 29 days were compared to seven animals in the control group. After 1, 2, 4, 7, 11, 16, 22 and 29 days of treatment three animals were sacrificed (n = 24). Total RNA extraction from thymus, liver, jejunum and colon was carried out. Samples were reverse transcribed and subjected to real-time PCR. Relative quantification of caspase-3 and Fas mRNA expression was achieved on the basis of normalisation by glycerolaldehyd-3-phosphate-dehydrogenase mRNA expression levels in all samples. In jejunum, up to day 11 the relative mRNA expression of the respective genes decreased. A significant increase in caspase-3 and Fas expression was found from day 11 of zinc deficiency onward. In contrast, mRNA expression in liver and colon remained unaffected, whereas thymus showed a slight but not significant increase in the expression of these genes. This study provides the first evidence that even moderate zinc deficiency in an adult, non-growing rat model is able to elevate mRNA expression levels of factors involved in early stages of apoptosis.